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Why Oscillation?
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Atmospheric Neutrinos
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Å Very long baselines available

Å Strong matter effects give sensitivity 

to electron density

Å Resonances occur at a few GeV



Resonances
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Å Very large deviations from vacuum oscillations at resonance energies
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Observables
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Å In reality we observe:

Å Fe * P(ne"nm) + Fm* P(nm"nm) + antineutrinos

Å Extreme example:

ï Pyrolite outer core with a 10 Mton detector after 20 years (perfect resolution)



Outer Core Models
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Å Focus on a few reasonably motivated models

ï FeNiSi2O4 (Badro et al., 2015)

ï FeNiSi7O2 (Kaminski and Javoy, 2013),

ï FeNiSiH (Tagawa et al., 2016)

ï FeNiH (Sakamaki et al., 2016)

Å Ranging from 0.4661 to 0.4714 in Z/A
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Signal Maps
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Å Signal is very sensitive to neutrino direction

Å Need to work in 2D



Detector Blurring
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Å Energy and direction measurements are imperfect

Å Detector is less efficient at lower energies
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3 Detector Examples
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DUNE

40 kton

KM3NeT/ORCA

7 Mton

Hyper-K

400 kton


